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(57) »£] 

[gift] JEt^HSfcBlcfcfcoTtti* 

S h7>vX5 2 a(75 KU-f>(=&* 
-f*- K1 y-hXIiKU 



VDD1 



VOD2 



■v>*;nvios K 




6 — 24 
VSS2 



(2) 



¥iffl¥-7-4 6 4 8 1 



-#>x£ttLTmriBKU-l'>£:>r- h*»«fcLfcCfc 
[000 1 ] 

r ^ ^ /-h /-i i 
tu U U 6 J 

[0 0 0 3] <tC5T% $<(Da#lftttgSI±* 

6 (Efift * -e * »«*- * c t <d -e * * BttiMS 

V o=Vssi + (n k T/q) I n [ 

+ e x p { (q/n k T) 

q ; ***** 

k ; tK;U^>£§& 

n;MOSh7>vX^2a, 2 b <D»«3S: if S 
C ; =1 >-r>-tf-3 0>§S 

V o=Vssi + (n k T/q) I n C 

[0 0 0 9] JSL±0>J:3(cLrfta)ai« <4«H*1 -3 
3 4 4 7 C:<*:*U£. ft«3k I P0)a»«*<»»* 

(»***«teS»fcttL^a^!^a>H(*»*slB^=fiu^r 



Cfc**St**^L5*SB*¥«i:. #*3I*A*-r* 
MOS h7>vX^i:, MOS h^>i/X*SHfil*lE 

/W7Xt4/W7X*St$fflSL, fftfBMOS 

> vx v v 3 K*Slt»1t*-ett 5 c t 

^*y**a*»«E»*»-e#*tL^*o)-efc-6o 

[0 0 0 4] H4tt % *IBaKXA<jfelC!|#IH3Fl - 33 
4 4 7 2-^i: LTjillLfciftgfgl^ 1 HKOXsliS 

fc**lcj5i:fc3t*3El p***-r5^^ h£V*— K 
-efcy. -t'<D*V— KI44B*2 1 S^LTlt3I*EV 

MOS h7>vX^ 2a0 KU-f KC«j|*$*t 
-So MOS h7>vX^ 2 aOV-XM^Z 2 L 
TfiSMWEVssi \zmM£ti& 0 

[0 0 0 5] MOS h7>vX^ 2 a(D&Jll&?— h 
(KiW>) 3&^&8iytB**ls B2CDMOS h7>vX 
^2b(0y-hl:A^Jtl^)o Z(DMOS h7>vX^ 
2 b(D KU-f >(*$§* 2 3 *^LTie3tt«BEVi»2{Z» 

*lti^o =i>T f >-y-3axfiaattas-?-2 4s^ltH3E 

*IEVss2f::18ia$*l& 0 C(7)=l >^>-y-3 I^MO S h 
7>vX^ 2 aCOffi^licSl^r h7>vX^ 2 b S3lE*t 
6*9K I 2SW»-*-*«lI**fc-r 0 
[0 0 0 6] *EliBlcj:Si:, ,^|« t t=o<7>i# 
«ii*J*I±Vo£. Vo = Voi t^ttli. MOS h7>vX 

J(DlfeW7Xjai*S*at5t, *a*<»&*ts 0 

(q/nkTC) JIfdt 

(V of- Vssi) } ] ( 1 ) 

[0 0 0 7] ( 1 ) St I** 3fc«36 I P<0»#ffli:* Voi 
-VMi-e**«-Sfflt<DfflA«*ffiVolc»»K8l$*t 
i^tSSLtl^o fiPt>. Voi-VsstA<ft»/hSlt 
*ttf. (D ai**0)<k3l=«i:y. jE«I=»»K*-C?# 

[0 0 0 8] 



(q/n k TC) J I Pd t ] 



(2) 



[0 0 10] L^La*<&»B*Wlcfcl*TI*. h 
izf*. ffl**ffVo4<*<oaflC<D*<b!c*»lzaittt7* 

[d. Nf ^>*JH(DS1 MOS h7>V^9 2 a if 
2 MOS K^>v?x* 2 b(Z>»«jiS4(=5¥5tt*S5A<# 

tt-ricfcirSH-r*, en *fci* (2) 

S1MI2MOS h7>vX^2a, 2 bCO^f— 
h*EVflj&<. #*Sfc I pI-SWELT* *5t<Z>cfc 5 KXfl: 



(3) 
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V q=Vssi +Vt+ { (n k T/ 

CCt\ 

Vi;I1MOS h7>v^^ 2 a CDHfilSJE 

I oo ; mi MO S h7>vX$f 2 a a)»«3& iflzj: o T 

[0 0 12] S»«ffi-ett (3) iClC^or, VaA<^ 

WbLfci:#lcl4. J*»»*5<D3t«*fcl*tt*0)f=«) 

<D«3iW<SaS£§« 5 Ic^u aW£fcl*ttmj&<§S7 Lfc 
bZlz^tDWffctfO ttevX* Vq^ (3) xe-e#^.»b 
H-Sfitt^io ZCDtz&b. I p<D^fc(c# LTV G £>il|iI 
(J*»»*5fl[>K**fc[4tt*lcKf ««F«lt£ 

i*. (D ^fci* (2) ai::»^fc»»e*j&«iE«(:: 

[0 0 13] C(DiIMtt*<»< cfcyBL<K 

«rr.4i* 3tta«*Lt i p#/j** < ftofc* 

(4m 1 MOS h7>vX^ 2 a<D KU-f >1^5jVLt 
[0 0 14] 3fe»jM«JinLT I pA<*#< Sofc 

y, va(D«i4A<Ji»LT:fif<o c<D3ts«aEte:7* h 
-f^-— ki sa*L««3Si pf4j?ia#M5<tmi mos 

h^>i?x* 2 a S36*L4«3Kl^»lt&n*fcA. mi 

MOS h7>vX$ 2 a *3lE*L4«SlE3&<^lt*Lli#l^(5 

t\ *«<D3a*ti<ST-r*o l^sic. mi mos 

>VX^ 2 a (Df— h®EI*??aS#S 5 (D^m ^ ^(C_b 
#U mi MOS h7>5X* 2 a £aWT,S«3iE)&<£< 

VgCO I p<©SE<blc»-r4i&ISIttA<«t^i:lC3S: 

-So 

[0 0 15] c©HHS3tHT*fctol=*»Wi*l*»tt 

^-rj: 5 i=aait-f > tr— y >x s L-c««-r « = 

t«*UIU *©H«:«lfc*«*Btl=*Mi¥4-1 9 3 

I pA<3a^ N L, % 1 MOS K^vX* 2 a© km > 



[0 0 1 1 ] 
) In ( I p/ I ») ] • ■ ■ • (3) 

*U 3t«3E I p<7)^bl:otf-f SB 1 MOS h^vX? 
[0 0 16] 

l-;R^£?fc:j£®ffl-effll^ £><!:#, $#IH¥4-1 93 3 
7 -5§-©J; 5 lc-5£<D&Jaffi(Dfitn;t£-< > f— ^ >XT? 

4. HI*., SttT?£tt«lflsLT 1*4 

ttffl^6*HSIc/J\*L\«=»bLfct*. *©SMbjWB 

l*©"!?, MOS h-^ixXS 2 a ©#fflffil*JBl,\o -?"© 

l>'j?jS^a 7 ©Scam^M O S h7>vX$2atig 

©?|— / \*- v =l - h & BtM -5 BtlHftt&C 

[0 0 17] -7J, **3IEA***(c/h*L*tt-C3t*Wl^ 

> t° - y > x * a l r f- k « i= 4 3t «aE36<**u^-r < 
[0018] *»wi4*maEA<*«ic**«.%«i8*'&* 

its -etLlC t fcoT)£L^^^il(Ct?fc•oTt^J^I®IIa3ai 

= t <d -c z % m& s^sa s a«-r * = t * a w t * 

4c 

[0 0 1 9] 

MOSK5>vX-Si0 KU-Olcitm^^lS^^ 
L, y- hXli K W >^ bdi±lE? J: 5 1: Lfc 
HteJUtSMfcfc^-c, UEKU'f^ty-KtllE* 
**»*«^ 6 U * * ^-S>3t1l5iEO)iiSai-# o r SfitM 

[0 0 2 0] 



(4) 
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ft. #S3£ I p<DSHbl3£rf ftmi MOS h5>vxj 
2 a toy- h«ffVa<D**b*<#<fcy* -tflDantttf 
atjnSo la*** »sttt-f >t°-^>xi4. #«3t 

A<*:#L^fflH"ett»tSfit3&<^* < ftoTi^ftcD-c ccd 

*i*«aw<#<«ty. ^- k «t-t 4 a> -e. 

WEA*ffl£ !-<£T f ft CD 5 E&jfT ft o 
[002 1] 

[MS#J] JU'Ts *«M<D||J6«!l*iaffiS#BgL3S:3!i<& 

(4. Nf -V>^H(Df 1 MOS h7>vX^ 2 a(D K 
L"f ^tf— KOMClP^-V^^UMOS h7>vX^ 
97b<SA$tLs RPf^>*JI/MOS h7>vX^ 9(7) 

fto I2MOS t>7>vX^ 2 b(D^— H4J£ 1 MOS 

V d= Vg=Vssi 4- Vt+ { (nkT/q) 
Pf^>^MOS h7>vX^ 9<D^— h • V— XBfl 
Vpgs = Vgq — Vd 

= V aa — Vssi — Vt— { ( n kT/q) 
PfV^Jl/MOS ^7>VA^ 9 ^JjStbft^/TS I 

I ro= I poo exp [ (— q/nkT) 

:ct\ i ro£p<fcy/hsi^». vft£p^*>* 

JI/MOS h7>vX* 9GDHfi£flU± (<0) ir-Tfto 
I pd = I pdo exp { (- q /nkT) 



i?itl6M7^I1 MOS h7>vX$ 2 a CO 

[0022] c c-effiriBP^-^>*;uMos h7>vx 
* 9CDffijfiM3o^TlftB£-rfto Pfi?>*wosh7 

2 a(D¥— h^t/Kb-f >ttJ±[4|s]— mEEtrfey. ^CD 
BIEI4 (3) SC(Zj:y»&ix«„ C*U4P^>*JUM 
OS h7>vX^ 9(DV-XiE<b K U-f >«JEA<3fe« 
3ft I p<Di§*lC*f LT^g[Wf^±i^1-ft C i ***-r 
fto — PfV>^MOS h7>vX^9^-h 

1-14— &<DM.faWE.v »tfB[ilB$tLXi*&frp>iSL > 

vX$9CD>f— h ■ V— XfH«IEl43te«3£ I p(D«*(C 
ffoT»»»fc*'>-r-5ctlz«i:S D Imos h7>v 
X* 9^^XL.7V3Hl/ Kffl«-eillftr ft £ 5 f^ffj 
BHVaeSaAf-ejSltfi. IMOS h7>vX^9liPf 

i4. y-h • v— xm*ffa)a*ic»LT»»infttt(c 

ig^Q^-ftClirlZ^fto C*U4»SL-Cl^*.[4. Pf -V> 
*;UMOS h7>vX^ 9(D KU-<> ■ V— X^COffifit 

mWT&t. ^cDcfcdlc/jrfto 

[0 0 2 3] (3) iCcfcy. MOS h7 >v7 £ 2 a CD 

In ( I p/ I do) } 
HJEVpgsI4. 

In ( I ?/ I do) } (4) 
re 14. I Vpgs I »kT/q0^, 

(Vpgs- Vpt) } (5) 

[0 0 2 4] 



I pdo exp { (-q/nkT) . ( V gg-V ssi - V r- 
Vpt) } I43eftt?fcy, exp [In ( I p/ I ro) ] 14 I p 
/ I potfrtji-t t. I rol4 I p(Zit^]-Tfto 
[0 0 2 5] IZl±&<<tzZtlZ& y PftW^MOS 
h7>vX^ 9(7)^— MzBHtaTr* D cmJEVGG^tgg 
■TftC<tlZj:or PfV^MOS h7>vX^ 9 CD 
I p|=IS!Slt«-r*J:5l3r-**Ct36< 
^^fto Ztllfrgfz. Pft>^MOSh7>vX^ 

9 a>«fifcfll3&< A*a<oi»*Jc« o T3kM>r ft c t -e * & 
ftcDT*. 3te«3KO)*#«:lEH-er4. -E-(DStaffl(4^$ < 

&oti^ 0 

[0 0 2 6] ±E<Dcfco(-ita«EVaA<n»aF*tfctt. 
ST*(D*||ffi0iJ0K(Di(l^^^fZ^m^^lLlC^^bLtz 

t #<DiiEittizs-r ftaj^iz^cNTiuTizi»B^-r ft c 

ft. HilcfctxT. «-lS55ai±f4. «i1^.(SVgg=2 V. 
Vdoi = Vddz= 1 0 V, Vssi=Vss2 = 6 VCl^A/Trfe 



( V gg-V ssi -Vt- Vpt) } x 

exp {In ( I py I to) } .... (6) 
fti(D<t-rfto 

[0027] *i4w*Lt*ia i p*<'h* < 

ttofc»^lCOl^TSE^<« 0 ClCD<h^l4. ^?iS#»6S 
7fcSWLfc«W*<ft«U |1MOSh7>vX^ 
2 a (Df— hmJ±V G ^U*m IMOS h^>^X£ 2 a 
<DKK>IEVo^gTLtt7<o CCD]ftmi4j?S# 
a 7 1MOSh7>vX^2a0h + b^> 

-V>*;UMOS h7^vX^ 9^1/H IMOS h^>v 
X£ 2 a CD KU-f >«3S*^LTfft5tt*o 

[0 0 2 8] ZOtztb. J*aSS* 7 (D»S«3t i 7*<3tt 
*l*^tlC<fcy*5fiM7 0)«IE3i»<T3&<y. Si MOS 
h^>i/X£ 2 a CD KU-T 1/ftBEVottT^So — 
PfV>*JUMOS 9(C^ifi§S6^»bCD 

i 6 A<36<XTt^4mi4*1 MOS h7>vX^ 
2 a(D?- K«JEVq3&< KU-f >BBEVD«fcy t»»< fto 



(5) 
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L<ft4o ftS-Tttli. KU*f >BEEVDO>fSTcfcy * 
>f- h«EV60)iSTA<a*i-5ctlc/d:4 o MIBm 1 M 
OS h7>vX£ 2a(D K U-f >«3lE!4^r— hBJE V q 

U^>«»l*fc*y(ETLfcl*Cilc£« 0 CCOfctfK 
<fclc#£ 0 

[0 0 2 9] %«3E I p*<**fc*#ftflla)S««ffl36^ 
6 imizfr * fcflllcfcfc L fc fc # * H IS «fc 5 fcttffctf* 

5¥3SSS6(Dtt««3El*Ca)P^-V>*;UMOS 
5^5 9£aLT3fc#3S*u ^f— hWKBffiT*** 
6otI1 MOS h7>vX^ 2 a <7>SS»JK 

[0 0 3 0] 3te*3WfJJDLT3MI3K I p*<*#< 

lc»8!$*iTl*<5 KU-f KDWEVaStfVDt, 

M6S.0^7^(7)3£mm/jS<i:m 1 MOS h7>vX^ 2 a 
S3S*t* KU>f >«3tic»(te>*i4fctf). fglMOSH 
7>vX^ 2 a S^HS«a*<*«:it^tf*3S:lM$i:3E 

B<0ja*Mpj-b-r<&o *ses6«-ei** hmos 

VX* 2 a<Df— HtPf t>*JI/MOS h7>vX^ 
EV D 0±il:SL, MOSh7>vX^2a(D>7 i -h 
>«EEVd*<±»LT* KL/^>«ar***yitiHlLft 

is^fi 6 (Djtm * sass* 7 (D?emi^aiKi l r js-^amc 

[003 1] H2I±. *^0JCDm2<DHS6^J^^L/rti 
(D-efc*o C<D*16ffl|l4. |2MOSh7>vX^2b 
CD^— h*<* 1 MOS h7>vX^ 2 a(D?— hlZjUS 
&3t£*l£<!:<hi[C. SlMOSh7>V^>2a0K 
U^>l:StLtl*Pft>*;UMOS F7>vX$ 9 £ 

fclt-C&oT. fOi<0«H»liHltH-"(?t4. 
[0 0 3 2] fit, C(D»2*aS«lCj3^-Ct,. Hi 

(DmMmcDmwT'&^tz&oi^, hmos h7>vx 
$ 2 a coy— h«iivQA<**<7)a<b(=a*^^fciiRa-r 

[0 0 3 3] OB 3 I*. *»HflD»3a>Mfc«*SLf::^ 



h£V t— K 1 <T>TJ — KiSlMOSh7>v 
X* 2 a CO KK>»tfS2MOS h7>vX^ 2b(D 
y— hOSHjtjSl 2i:Pf^>*;i/MOS h7>vX^ 

.fcyftSx-fyf 1 1 *<8SR$*iTL^4jS"eH 1 C0HS6 
flljiffiaLTl^o CKTDX-T^I 1 IZtm+Z 6 £i!L 
T#i&*L£yU,x<P pic* y^iitaBrroa^FTflg 

-^fe^o ::t% o p (isftStflt 5 v . Vpiasvefc 
y. <fi(Dlt3i£«JIf4H 1 <DmS tW\-ti-Z> 0 
[0 0 3 4] ft. S^fflCOzi >^>^3<Or^2Slc(3;. x 
28 ^Kl+ btt"Cfc y . «3!E I 2<Z>»#£Bfl*6-r 
C<0X-f ^2 81*0 F Flc£*u 
«U7tSt#I40Ni:55:5o X-f^f 28I4MOS h 
^>yx^t?*JiE$tl. ON • O F F (Dtz$bCDWmW-S=r 
tff— h(C-^;i bH£* ? IC^otl^o X^7f 28 
liHK H2lctHi: < fc5lc|a(tf)*L*A<. i^fiSJ 

[0 0 3 5] efts C(D3glfiff>JT?tt3>7 ? l/-y-3a)a» 

»ff(DBHJ&lKricx-f -y^i i£J»attttl=U Sttjfil 

2<om<i£Vpi:-r&<t <k tic. x>f^i 1$Mt« 

ittSo iii;&tfH2<oHi£#]-e, &tt£i 

CDmfe?b<]gL^. mi MOS h7>vX$ 2 a C0>r— h 

lE*<K<5ot» h7>vx^ 2 a S3lEtt*«3KA^ 

"CI*. X-f^l Kc^otgS^I 2<Dmte£ffit<0 
ltSE«IEVp{c»£^*Ci:A<-C?#*<©-e. Hi. HI 2 

(Dmrnmizft^x % _ctyaaft*<H*t*ct in 

2(0§g;fc#]lC^T*?St,£ 1 3*XI* 1 4£X>f -z^* 

[0 0 3 6] ±EH 1 -H3COllJte^JIcfc^r, P^-V 
>*;UMOS h7>vX^ 9OT^X h U— 
J± V ddi (c»« Ltl^^s flt<7> !E3tt«J±(c»jB! Ltt 
*t^o *fc-bffi*3e»fi«lC*5L^-C. »1. I2MOS K 
7>vX^ 2 a N 2 bJPft>^il/MOS h7>vX 

;UMOS h7>^*$ffl^Tt.J:^. f:f:L, -CO If 
[0 0 3 7] 

[ssfflojas] Jsi±iawLfcay. **9iu:*;txii. * 

»*-et»»SE«fflMos h^>vx^coy- hSI±^ 

tti)Ci:ot^^ D^tiftsa * sat « - 1 pt m 
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□ail *ieffiG>Htttt*£*a>ff 1 mmmcD\siffimo 

[B2] #XW<DBtt«*SIBa)ff 2 3CttflO)[slBIB. 
[EI 3] ^JBffiO)Si4;««ttB<3!)ff 3XttffiKDIg|ft|B. 

[B5] «0)%%fta)lBliSB. 
1 7th^t-K 



2 a 11 MOS h7>vX^ 
2 b |2MOSh7>^^ 

6 *f- hCD^j&SM 

7 KU^f>a)Sl§i 

9 Pf^>*JI/MOS h7>vX5i 
1 1 7.4 v^- 
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